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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an ion conductive material that is readily prepared and has excellent ionic 
conductivity, heat resistance and water resistance. 

SOLUTION: The composite material comprising polyorganosiloxane copolymers is prepared by a process involving the 
following 4 steps: (1) water is added to compound A represented by the formula: RmSi(OR')4-m (R. R' are each a 1-3C 
alkyl; m is an integer of 0-2) to proceed hydrolysis/polycondensation reactions; (2) on the way of these reactions, 
compound B represented by the formula: XnSi(OR")4-n (X is phenyl; R" is a 1-3C alkyl; n is 1 or 2) is added to carry out 
the reaction and further compound C represented by the formula: HS-Y-Si(OR'")pR""3-p (Y is a 1-5C alkylene, R"and 
R"" are each a 1-3C alkyl, p is 2 or 3) and water added to proceed the following reactions of the compounds A and B, 
simultaneously the hydrolysis and polycondensation reactions of compound C are proceeded; (3) the resultant sol solution 
is solidified by drying; and (4) the mercapto groups in the solidified products are oxidized to sulfonic acid groups. 
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^ h * > 9 V J* 5 # K » * b 0 

[0014] 

9 ^ it & m b c^> ix m m t b x » . 7 x ^ ;u h h^^v-^:/, 7x^^fu / 

^> 9 > . is 7 =c =l yu i? ^ h > > 9 ^ . ^7xn;l,^^ h V 7 V ^ « If tl 5 c - tl 40 

h <T> o h v 7xx/H !Jxh^v^7y&t) { 7x=;UM) ^ h^f v->7y^#C»$ LV> 
o Kv/7Vft^®B cp<D7xn;USH x *^PJ!<7)glftf;iRbftV^gVK iiS^^ltV> 

[0015] 

^^/FS^tt^V^yft^ftCOM^ Lttt, v -^/M7 p h7 p pi: e ;k^fyv^> 
h is > 9 ^ x v-^yu^^h^^yu^^yu^^b*^^^^, v - ^ yu^ 7 s h > f 
f h ^i/v'^ y - ^ /l^^7 P h 7 p d tVUxf h 4r >>^y y x y ^ ^ ^ y 

hxf ;l,xf yU^x harv/i/y y N y - ^ /U ^ 7" h ^ f /Ux f yl/ ^ x h ^ 7 ^ , y — 

^^yh^D^^H)^ h ^ */ *S *7 IS , y-^/^7 P F7 P Pt , /H!Jx^v->7y, 
y-^y^y F^yf^h!)x h^riXv/^y, y - ^ / h^yf /i' h 9 ^ F^'>'>7 50 
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[0016] 

# *3 V * T . > 7 -a- I* , * f- T >\s =i — JV , if/i,7/i/3-/K n - 7" n t° A- 

g#f$*fct«0 4SJ5l^fflt5WS5SfS LV\ * LV>-0iJl4. * «> 8s An * 3r * * 

<-e#, «illi*it5tdi:RII«;f65:ii}!i?*4:i**fe. ;u7;w = -/v 
t* h 5 , 

[0017] 

#*3I3K::)8V*-C» -> 9 Wfc-£#>eoA|]zk:&«P.Rt*'«i(fe-g-l4, * S: ffl V> T fr t> H 5 # , # * b 10 

<i4, & & > m , mmi$<r> ± ? temmm. x « n & , * y ^ a a §tgg N p - h ^ * 

[0018] 

# HI fc: 33 T . y/P#:/h«<7};*,'U*^g?&^c7>gMt;l4, y/u^^A^^^^S-fk^^ 

tf#U:iMIRtt*< , i£lK b T 4 i\ »l::#4LV^»ft:3B©WJ: Ut. » B* -ffc * * X tt 

[0019] 20 

*» M * -S- » » O » Jt «^ is Jt 5 * J« » <0 tt ffl tfc * H: , * : R m S i (OR' ) 4 _ m ( 
5£f, R, R' llR**l'-3©r**/i'iitr, aw, mliO~2roitSrgt,, ) X'Tjk 
£ 4a 5 •> 7 m A w 1 0 M L- X , * : X n S i (OR" ) 4 _ n ( 5£ * , X 

14 7 i = ;u£$r , R" ligiSl ~3«7;i'*/i'l?r > RU= n II 1 Xli 2 5:8 t, ) 
£ ft <5 -> 7 > -ft ife B (4 , »*U<{±0~^2 0fi*g|5T-&'9, r W@IT*fotlli > — 

A O 1 0JtfigBJr*fLT^7i"fb-&«bB^0~iKjl OM*a5-efe4xtf, *& — 

[ 0 0 2 0 ] 30 

->7>-ft^feA(0 1 OllgCC^Lt. 5£:HS-Y-Si (OR" ' ) „ R" " 3 _ p 
("**», Ytt«*ftl~507A-*UVSS, R" ' StfR" " (4j^i^«:l~3<DT/l-^ 
&tJ< p 14 2 X 14 3 ) S 5 ^ /i'* / MSrlT t 5 ->7 Vft^ig) C 14 

»*U<(i^l~^l 0 S ;■: T* 9 , r <D © H T- fc *x (4 , *&— -CSfe* OW»*«3S 

tstsu, *s 9 zsfc&mc&m i ~ sssgB-efcfttf, — -egScjefcy/KDHRiSs 

[ 0 0 2 1 ] 40 

•>7y<t^iAO l OitSCir^Lt, *cllltCR^Il$nft^*s, & cd fBUI £ £• 

# fl* 1" ft tf , ;£ L < 14 ift 0 . 5~iKj5figg|5T*fo5.„ 
[ 0 0 2 2 ] 

*?gBj<o*«s-««i^'g-^!|sFj; t)i5-ftyew^^st5i^, * <o m * m & ft \z 

S£ $ -Br 3 X (4 m t*\Z AD ffi ( fl ?L 14* 4 0 ) Lt iV\ 
[ 0 0 2 3 ] 

*»Wro*-g'«'»K:3at^T» *K tA'^/fn+tySrHrttiS i JS^f- w ft »i" 5 - 50 
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Y-S0 3 Mi ( i£ . YliK*f[l.~5©7;^UyS«:, Mtt, H. N a N Li, K 

itiift, r. w it * & #•> 5 ~ 5 o ^ /v % X- h ft tf h u: # * u < . m 1 0 ~ 5 0 * JU % -e 
*>fttf«3E#*Lv*. r©Jt*<0M£»±«*tf v *#x*##ffc:J:»)S i & s & j£ * -f- 

[ 0 0 2 4 ] 

9iSL^{i<05*>, S iJ^^-fcfct) HIXI42i07i=;i'15rS i^^-»r^-&UT*-f- 
Si^«3ilU*e (B) <Ofr<D\tm&m O ~ 5 0 * % T' ifc ft , fi£ JK t JK W ^ IS jJS ft 

SftfcWTkte, ttffett # »* U V>. * fc £ COJt*/^ifct 5 ^ /W % (75 W± 10 

<o©HT-|i, SH:^ttlc^U:®ft"Ci''2>f;:a65n^£P4 li 1 , £ <£> Jfc * # 5 ~ 4 O /u % t? 
fttf»7kfcfe, Wf&tecoffi®T-#*i£f * L < , 5 ~ 3 O * % *> ft HE tv\ 
- cD it $J S li , 0iJ^li> 1 H N M R X li 2 9 S i NM R ± !) felt 5 i i lc ± 9 
KiiittS. £ v> , ^ h * ^ ^ 9 v ft J: 9 £ j£ U fc h * •> 9 v -fb-e- «: 
, % x ? a ^ h^7^ffltLtit5:iia9ff5:i^f#5. 
[ 0 0 2 5 ] 

* Jt , #* 88 0> "C » t;^/ Vairty^ft^tSS iJ|^tS^< 
It)iltff<05*,, S i JS ^ *> fc D O ~ 2 w « * * 1 ~ 3 O r * yu* Sr S i IW-*^ 

m&\^xm^ wvw$L<Dm<ovcm<omi£\-z. mz.&. 1 hnmrxi* 2 9 s inm 

■a* t? # s o 

[ 0 0 2 6 ] 

116 0°/^ ^tt 1 2 O ~ 1 0 , OOOHzfISth«J;V\ 
[ 0 0 2 7 ] 
I H % m ] 

[ 0 0 2 8 ] 30 

Th7xFaf-y.>7y ( m @ fli ¥ ( * ) ) 8 9g|Si:y*y-^4 8aJSra^bfc. rftir 
*8»,fttflMflSSfeO. 2»Sr*D«L, tltt 1 «H«» Lt. *V*-e; 7x^y^yi 
h * > 7 V ( ft & ft. ¥ ( * ) ) 3 8^(5,k7<^/-/U6 6g|5Sra-&Ur*P^, ^3 0#* 

# L fc „ »V>T?y->^*y h7-nf/I,hy / F#5/->5V (fg 3 <fc < « ) ) 3 8 SB & 
V* ? J - )V l l 0^/5^*2 7SBS:«-&L-C;!H]JtT»#IBJJIW*L» »<!8!Bfl:l-C«»b 
3Elwll*H!JJt#L-fc.. Wbftfc^^Sr, *f l:tv^fcl*3i 5 c m©r 7 d y ( £ IS i$ SO 
Si ■> Y - Hi 5 g aAi--5rir{c:j;t9 ^ — K*3 K i$ — lr j£ If, 4 Otfl 2 1$ ffi ft *Sfe $ 
4TlftS*, ff$^ 3 6 0 ^ m?3l4}#fc (*»tt4. 0%) „ 

[ 0 0 2 9 ] 40 
r.©JBt©«bttSr*Bi-5*:«)» go 1 fti 1 2 Ott 1 ^KftUt, jSSSJ-TKSrfiSfcL 
feftHTTftftf 7ay (S^ffiS) »w^SPS^rtl;S5 L« :g 21 3: $£ *8 fr A 

htlOOttfilHftfllfci, fbSrHftLifc. * , Koflc lfe^i^ 

ftis^LCR^^-iat), ias 2 st, 4s*tia6 ot^ m®.m i , ooohz-c 

iffl Jt b 7t „ *S * £ 1 K ^ i" „ * . ttwS'JwitfcwJKl^teSrTGfciOaiJ&LfcJ:::* 
, »ilfiil43 2 OttJbofc, 
[ 0 0 3 0 ] 

( # at 0ij 2 ) 

=r V "7 ^- V "7 -y UeSm<t¥ (HO ) 8 9 gt t y ^ / - 8 OSS^i^Lfc, r ft fr 

TKlOSBSVlMffigfel. 3 gp $r *P . iifiict 1 Sff B 1«# tfc, #c V > T- 7 - ;>< ^ :* ^ h 50 
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Apx, l b# ffl ^ # L fc „ Wbixfc^jKSr, *Tl:|v^fcrtg5cm©f7Dy 
«& ) «'/t-H:5 gttAtSifcKiJ'/t-l/rttft-tltlf, 4 0tfl 2tr B 1g 
ftSttlftS*, *$» 2 8 0 MmOflltllfc ( * # ^ ft 4 . 3%) . 
[0 0 3 1 ] 

i<o^ofett4:5t^.i-2)fc*, lft?r l 2 Otf 1 ^fWS;«$ t> « U K. * & m It L 

tlOOtfttlHSSlfci, KwftftfcftSraueufc. * » I©te© lft©t^,fe 
iS*LCR^-^-ti 5 , i& ft 2 5 <C , «MI«6 0%> 8? * 1 ', O O O H z tffl 
£bfc 0 i^*Sr«llr^:-t- 0 10 

[ 0 0 3 2 1 

(^IMl) 

##«lT?»fcBtSr 1 2 0 *C T* 1 B# fffl & & $ * » 1 5%fflBfcfl;***.U:i 4 B# HQ ft » L . 
BfflHetfc, d Wffilro tHetl 5: LCR^-^-ti?, 2 5 <C , 

IS6 0%, M tt tfc l . oo 0Hz-ei£Lfc o *g * ^ i <r -f- „ 

[ 0 0 3 3 ] 

#%«2t»t»tl 2 0tT?ll*l«|Ej|$* < 1 5%ig?ft*i*t 1 BfflftSt, 7k 

fti 1 IBIKUfc. ^Kffll^filgUCR^^-iao, i&g 2 5 t; , *B *fS 

S6 0 JSSt 1 , 0 OOHz-CfltLfc. g*Sr*lfc/Tt 0 20 

[ 0 0 3 4 ] 

( H JS 3 ) 

f h7i F*v">7V ( ft -ft ^ ( ) ) 8 9&t**S—/U4 8 tl5 £ *g L fc „ rixtc 

?K 8 . 8 URxf i Mffig? o . 2 as $r in x , liairt mwn$Lfe„ #c v 7 = ;u h y 

iF + ^^yy ( IB 4S <fc ^ ( * ) ) 3 8 U t * * / — /I* 6 6 n & & & V X to %. . m 3 0 ft 

URUtfS-'l'l 1 0 g|5 .K 7k 5 . 2Wkm&VXtoZ.T&&WmWV, ffiiSfUftl 
r*»e>3EK:ii*IW8ti*Ufc. » n * » S: . *¥l:|i^fcfll5c m or7ny ( 2 @ 
8v + -H:.5 gttAtSiiti 9 f — u K: i§ — K j£ if , 4 ott-i 2 n# W 
(£* $ * T H S * , f *» 3 6 0 ^m©«S:»fc ( 7k # $ ft 3 . 9%) „ # 4x « S: 30 
l 2 ottiNfffiKlS-f, l 5 % il gMk: * & tMz i Bffla^L, Tkift^i BHIftlfc 

l. , oooHzT-a^Lfc, * £r « l ir ^ -f- „ 

[ 0 0 3 5 ] 

[« 1 ] 
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